expected mortality from cardiovascular disease.
The community of Tecumseh, Michigan, has been studied extensively since 1957 in an effort to identify and evaluate a large variety of possible factors that influence the health of the population.13' 14 As part of this investigation, 8,641 persons from the total population of 9,822 had complete histories, physical examinations, electrocardiograms, and selected laboratory tests in 1959 and 1960. The response rate was over 90 per cent among the younger age groups and decreased to slightly more than 70 per cent for persons past 70 years of age. 15 The Tecumseh residents with bundlebranch block are presented in detail because they are representative of this condition as it occurs in a total population. Methods Histories were initially recorded on standardized forms by carefully trained lay interviewers. All positive answers were checked by the examining physicians, who were experienced members of the teaching staff of the University of Michigan Medical School. The physical examinations were recorded on forms designed to emphasize precise reporting of physical findings, particularly those related to the cardiovascular system.
A mercury sphygmomanometer was used to record blood pressures. The fifth phase was accepted as the diastolic pressure for the current analysis. The serum cholesterol was determined by the Abell method and the blood glucose by the Somogyi-Nelson method. Most participants had a single frontal chest teleroentgenogram.
Standard 12-lead electrocardiograms were recorded at a paper speed of 50 mm. per second. Tracings from persons past 16 years of age were classified according to the coding system of Blackburn and associates.'6 Their criteria for complete right bundle-branch block are a QRS duration of 0.12 second or greater in leads I, II, or III and an R' greater than R in lead Vp. The criteria for left bundle-branch block are a QRS duration of 0.12 second or greater in leads I, II, or III and an R peak duration of 0.06 second or more in any of leads I, II, aVL, V5, or V6.
Results
The characteristics of the 36 persons with bundle-branch block are presented in tables IA and 1B.
Age and Sex Distribution
Twelve men and six women had right bundle-branch block and six men and 12 women had left bundle-branch block. The mean age of the group with right bundle-branch block was 64.1 years and of those with left 63.2 years. Sixty-seven per cent of the individuals with bundle-branch block were past 60 years of age (table 2) .
Associated Diseases
Five persons with right bundle-branch block and six with left had a history or physical findings suggestive of angina pectoris, myocardial infarction, or valvular heart disease (table 3) . Congestive heart failure was sus-pected in seven persons with bundle-branch block. Pulmonary emphysema, old empyema, carcinoma of the breast, previous acute nephritis, renal calculus, clubbing of the fingers, cerebrovascular accident, and carotid aneurysm were diagnosed or suspected in eight individuals (table 1).
Physiologic Abnormalities
Because levels of blood pressure, serum cholesterol, blood sugar, and body weight varied with age and sex, determinations from the individuals with intraventricular block were compared to the distribution of values for all persons examined of the same sex and decade of life. Values in the upper 20 per cent of the distribution curve were considered elevated, so that one fifth of the population vould have "high" values by this definition.
Hypertension
Six persons with right bundle-branch block and five with left had an elevated systolic or diastolic blood pressure (tables 1 and 4). Among all persons with bundle-branch block, These formulas were derived from measurements on persons 20 to 29 years of age and represent the best linear combinations of the three variables employed for weight prediction. Persons weighing 100 Kg. or more, pregnant women, and edematous subjects were excluded to reduce the effect of observations far from the mean.
Only two persons, both with right bundlebranch block, had high relative weights (tables 1 and 7). This is less than the expected number of seven and suggests no increased frequency of obesity among subjects with bundle-branch block.
Smoking
For the purposes of this report, persons were considered smokers if they had ever smoked regularly. Sixteen persons, 10 with right bundle-branch block and six with left, were smokers. From data on the smoking habits of the total examined population, 19 smokers would be expected from a sample with these age and sex characteristics.
Heart Size from X-ray Eighteen persons with right bundle-branch block and 17 with left had a chest x-ray from which the cardiothoracic ratio was calculated. The mean cardiothoracic ratio for persons with right bundle-branch block was 0.454 and four subjects had ratios greater than 0.500. The mean for persons with left bundle-branch block was 0.503 and eight subjects had ratios greater than 0.500. The differences in mean heart size are statistically significant (p < 0.05), suggesting that cardiomegaly is more frequently associated with left bundle-branch block than right.
Combinations of Conditions
Only eight subjects had no evidence of valvular or coronary heart disease, a normal heart size, and "normal" levels of blood pressure, serum cholesterol, blood glucose, and body weight (table 1) . Sixteen persons, six with right bundle-branch block and 10 with left had more than one abnormality.
Deaths
Two persons with right bundle-branch block and four with left have died since the examination. Although autopsies were not performed, the death certificates indicated that four died as a result of heart disease and two died of pneumonia.
Discussion
The age distribution of the 36 subjects suggests that bundle-branch block is an acquired condition. Very few cases were found in the more numerous younger age groups, but 67 per cent of the cases occurred in the 11 per cent of the population past 60 years of age.
Only eight persons had no abnormality of suspected importance in the development of heart disease. Eleven of the 36 subjects had evidence of valvular heart disease, angina pectoris, or myocardial infarction. Nine other subjects had cardiomegaly on chest xray, suggesting organic heart disease. Another eight persons had hypertension, hypercholesteremia, hyperglycemia, or obesity.
The criteria employed for the diagnosis of hypertension, hypercholesteremia, hyperglycemia, and obesity merely indicate differences between the subjects of this study and the total examined Tecumseh population. The persons with bundle-branch block did not differ significantly from the remainder of the population in levels of blood pressure, serum cholesterol, bloo,d sugar, or body weight, although these values were far above "ideal" ranges.
Valvular heart disease was probably of rheumatic origin when the mitral valve was involved, but the cases of aortic stenosis may have been due to calcification of the valve ring, which could account for the murmur and damage to the left bundle.' 9 21 It seems unlikely that many of the cases of bundle-branch block in Tecumseh were Circulation, Volume XXX, December 1964 due to frank myocardial infarction. Diagnostic Q waves are usually present when right bundle-branch block results from myocardial infarction,22 although the changes may disappear if the lesion is small and anteroseptal.23 Left bundle-branch block following myocardial infarction is frequently associated with extensive myocardial damage, cardiomegaly, and progressive congestive heart failure. 1, 24 Technical difficulties have limited study of the pathology of bundle-branch block to small numbers of cases and the reports in the literature are not in agreement about the mode of interruption of the conducting fibers.20' 25, 26 Lev and associates 26 reported definite transection of a main bundle in several cases, but others have been unable to demonstrate such discrete lesions. In most reports, degenerative changes in the myocardium were widespread, often involving both right and left bundles.20 25 Cardiomegaly was common, although large areas of infarction were infrequent. 19, 20 Clinical and experimental studies suggest that sufficient damage to conducting fibers not only in a main bundle but anywhere distal to it produces "complete" bundle-branch block.' 19 22, 27-30 Such damage to branches of a main bundle may be the principal cause of clinical bundle-branch block.
The greater prevalence of cardiomegaly among subjects with left bundle-branch block supports the impression that intraventricular block is usually associated with extensive myocardial changes. Detectable cardiac enlargement is more likely to occur when a disease predominantly affects the left ventricle. There were, however, eight individuals with large or borderline heart sizes among persons with right bundle-branch block, which suggests that the changes responsible for the conduction defect are not localized. In most instances these changes are probably due to hypertension or coronary atheroscleros's.
Because the electrocardiogram is so widely used in the evaluation of the cardiac status of ambulatory and often asymptomatic persons, the prognostic implications of bundle-branch block are important.
The reported Framingham data indicate that bundle-branch block of either type increases the risk of death from cardiovascular disease. Until more time has elapsed and life tables for Tecumseh have been constructed, no conclusions about the prognosis of the Tecumseh subjects is justified.
Summary
As part of an inclusive health examination of the population of Tecumseh, Michigan, electrocardiograms were recorded from 8,641 persons of all ages, 87.9 per cent of those living in the study area. Eighteen persons, twelve men and six women, had complete right bundle-branch block and a like number, composed of six men and 12 women, had left. All affected persons were past 20 years of age and 67 per cent were past 60.
Twenty-five of the 36 persons had no clinical evidence of valvular heart disease, angina pectoris, or myocardial infarction.
Bundle-branch block occurred mostly in the older age groups where there was a high prevalence of hypertension, hypercholesteremia, hyperglycemia, and obesity, although these conditions were no more frequent among the affected persons than among others of the same age and sex.
Bundle branch and intraventricular block in acute coronary artery occlusion. Am. Heart J. 16: 289, 1938 
Lord Joseph Lister-Research and Animal Vivisection
Dear Sir: London, 4th April 1898 I am grieved to learn that there should be even a remote chance of the Legislature of any State in the Union passing a bill for regulating experiments upon animals.
It is only comparatively recently in the World's history that the gross darkness of empiricism has given place to more and more scientific practice; and this result has been mainly due to experiments upon living animals. It was to these that Harvey was in large measure indebted for the fundamental discovery of the circulation of the blood, and the great American triumph of general anesthesia was greatly promoted by them. Advancing knowledge has shown more and more that the bodies of the lower animals are essentially similar to our own in their intimate structure and functions; so that lessons learned from them may be applied to human pathology and treatment. If we refuse to avail ourselves of this means of acquiring increased acquaintance with the working of that marvellously complex machine, the animal body, we must either be content to remain at an absolute standstill or return to the fearful haphazard ways of testing new remedies upon human patients in the first instance which prevailed in the dark ages.
Never was there a time when the advantages that may accrue to man from investigations in the lower animals were more conspicuous than now. The enormous advances that have been made in our knowledge of the nature and treatment of disease of late years have been essentially due to work of this kind.-LISTER.
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